Assessment of Dam Safety
Coal Combustion Surface Impoundments (Task 3)

Draft Report

American Electric Power

Big Sandy
Generating Station

Louisa, Kentucky

Prepared for

Lockheed Martin

2890 Woodridge Ave #209
Edison, New Jersey 08837

December 21, 2009

CHA Project No. 20085.7000.1510



I acknowledge that the management units referenced herein:

Bottom Ash Complex
Fly Ash Pond

have been assessed on October 29, 2009.

Signature:

Katherine E. Adnams, P.E.
Senior Geotechnical Engineer

Signature:

Anthony P. Stellato, P.E.
Senior Geotechnical Engineer
Registered in the State of Kentucky

Reviewer:

Warren A. Harris, P.E.
Geotechnical Operations Manager

Draft Report

Assessment of Dam Safety of

Coal Combustion Surface Impoundments
American Electric Power

Big Sandy Generating Station

Louisa, Kentucky



TABLE OF CONTENTS

SECTION PAGE NUMBER
1.0 INTRODUCTION & PROJECT DESCRIPTION......cccceiiiiiiiienienent e 1
1.1 TaY oo [0 Tox 1 o] o T TSRS PR TR 1
1.2 Project BaCKGrOUNG.........ccouoiiiiiiiiiiisiesieii ettt 2
1.2.1 State ISSUEA PEIMITS ......oiviiiiiiiiieiee e 3
1.3 Site Description and LOCAION.......cc.civiiiiiiiriiiisesieee ettt 3
131 Fly Ash Pond Construction HiStOry ..........cccveveiiiiiiiccc e 3
1.3.2 BOttom ASh COMPIEX .....oviiiiiiiieee e 5
1.3.3 Other IMPOUNOMENLS ......veiieiie e 6
1.4 Previously Identified SAfety ISSUES........cccooiiiiiiiiieieee et 6
I T CT=To] [T | SRS 6
151 REQIONAl GEOIOGY .....ouvieiiiiisiieee e 6
15.2 C08I SBAM ...t ettt 7
1.6 BIDHOGraphy ..o s 7
2.0 FIELD ASSESSMENT ..ottt sttt sttt st nbenne s 20
2.1 ViSUAI ODSEIVALIONS ....c.veuieiiie ettt sttt e e e 20
2.2 Visual Observation — Saddle Dam and Horseford Creek Dam..........c.cccovveieiencniennn. 21
2.2.1 Saddle Dam Embankments and CreSt.........cccoereiereninienieieiene e, 21
2.2.2 Horseford Creek Dam Embankments and Crest..........cocovvvveveeresienseeniesee e 22
2.2.3 Fly Ash Pond Control Structure and Discharge Channel ..............ccccooveviiiennnen. 23
2.3 Visual Observations — Bottom Ash COMPIEX........cceiiiiiiiiiiiiccee e 23
2.3.1 Bottom Ash Complex Embankments and Crest ..........ccccocvveveeviiic v, 23
2.3.2 Bottom Ash Complex Control and Discharge Structures............ccccceeevererereenne. 24
2.4 Monitoring INStrUMENtAtION ........cceeiiiieie e 25
24.1 Horseford Creek Dam PIEZOMETEIS .......ccvevuerieieeiieie e se et 25
2.4.2 Horseford Creek Dam Seepage Measurement WEIrS .........cccccvvevveveiieeieciesieenne. 26
2.4.3 Horseford Creek Dam Deformation Monitoring ..........cccceeeeereneneneninnnienennn, 26
2.4.4 Horseford Creek Dam Slope INClINOMELErS.........cccveivviiieiiececc e 27
3.0 DATAEVALUATION ...ttt sttt saesresnennes 78
3.1 DESIGN ASSUMPLIONS .....eiuiiiiiieiteste sttt bttt e ettt sb et e e enrennas 78
3.2  Hydrologic and HydrauliC DeSIGN .........ccccveiieiieiieie et 78
3.2.1 FIY ASN PONG......ooiiieie s 79
3.2.2 Bottom ASh COMPIEX ....voveiiecccee e 80
3.3 Structural Adequacy & StabIlIty ........c.ccoieiiiiiiii s 80
3.3.1 Stability Analysis Conditions — Fly Ash Pond ...........cccccoveiieiiieie e, 81
3.3.1.1 Soil Strength Parameters — Fly ASh PONd.........cccocooiiiiiiiniiiiiecccce 82
3.3.1.2  Stability Analysis Results — Fly Ash Pond ...........cccccveviiieiecieiiece e 83
3.3.1.3  Liquefaction Analysis — Fly Ash Pond Dams............cccccevvrineninieninnienieeen, 84
3.3.2 Bottom ASh COMPIEX ....voviiieccceee et 85
3.4 Foundation CONAITIONS. ........ccviiiiiiiiee ettt sre e 85
-iii- Draft Report

Assessment of Dam Safety of

Coal Combustion Surface Impoundments
American Electric Power

Big Sandy Generating Station

Louisa, Kentucky



TABLE OF CONTENTS - continued

SECTION PAGE NUMBER
34.1 Foundation Conditions at the Horseford Creek Dam ..........c.ccocvvvviiienenencsienn, 85
34.2 Seepage at Horseford Creek Dam.......cccoviiiieeieiie e 86
3.4.3 Foundation Conditions at the Saddle Dam ..........ccccocviiiiiienen e 87
34.4 Foundation Conditions at Bottom Ash CompleX........c.ccoveiiiiiiieninieiie e 87
3.5 Operations & MaINTENANCE .........couviieieeieiie i ere e ste e e et ae e ste e sraesreeneesreees 87
3.6 INSPECTIONS ...ttt ettt s et e b e e st e s bt e nbe et e b e sbeanbesneenreas 88
3.6.1 Inspections by POWEr COMPANY........c.ccvueirerieiieenieeieseeseeeesee e eeeseeseeeeesreesseens 88
3.6.2 Inspections by Engineering ConsultantS..........ccoovveieiiiieneenese e 90
3.6.3 State of Kentucky INSPECLIONS .........ccveiviieiiee e 92

4.0 CONCLUSIONS/RECOMMENDATIONS ..ottt 99

4.1  Acknowledgement of Management Unit Condition ..........c.ccevviieiieneniesieneeie s 99
4.2 General Condition Monitoring and MainteNanCe ............cccveveereereseereere e 99
421 Saddle Dam and Horseford Creek Dam...........ccooveiiiieniniieiienesee e 99
4.2.2 Bottom Ash ComPIEX DIKES ........ccccveieiiiiiee e 100
4.3 T0E Drain ClEaNING......ciiiiieieiie et 100
4.4  Bottom Ash Complex Standing WaALE ..........cccoueiieiierieiieseee e 101
45  Seepage at the FIy ASH PONG .......ocoiiiiiii s 101
4.6 INSTUMENTALION ...ttt sre e nre s 101
4.7 Rapid Drawdown Stability ANAlYSIS.........ccocoiieiiiiiiieiie e 102
4.8  Analysis for Bottom Ash COmMPIEX.......ccoeiiiiiiiiiic e 102
ST O 1 I @ 151 1 N PSP 103

TABLES

Table 1 - Approximate Precipitation Prior t0 Site ViSit .......ccccveiveveiieiien e 20

Table 2 - Summary of Vertical Movement at Horseford Creek Pond ............cccoevveiiiciie e, 28

Table 3- Minimum Safety Factors Recommended by US Army Corps of Engineers.................. 81

Table 4 - Soil Strength Properties — Horseford Creek Dam Foundation Soils..............ccccceveenenn 83

Table 5 - Soil Strength Properties — Saddle Dam Foundation SoilS...........cccccoovviviveiieieeneenenn, 83

Table 6 - Soil Strength Properties — Construction MaterialS ... 83

Table 7 — Summary of Safety FACIOrS........coiviiiieece e 84

-iv- Draft Report

Assessment of Dam Safety of

Coal Combustion Surface Impoundments
American Electric Power

Big Sandy Generating Station

Louisa, Kentucky



LIST OF FIGURES

Figure 1 - Project LOCAION IMAP .....c..oiiiiiiiiiieiiisiieiieeeee ettt 9
FIgUIrE 2 - PROLO SITE PLAN ......iciieicece ettt ne e 10
Figure 3 - Critical INfrastruCture IMaP.........cooviieieieee e 11
Figure 4A - Cross Section Through Horseford Creek Dam Phase 2.........cccccceeveiveveiiicieenieenns 12
Figure 4B - Horseford Creek Dam Phase 3 Proposed Grades..........cccooererireninieeiienenie e 13
Figure 4C - Cross Section Through Horseford Creek Dam Phase 3 .........cccccccevvevveveiiicviecieens 14
Figure 5A - Saddle Dam Final PropoSed Grades..........cccureiirieieienienieniesie s 15
Figure 5B - Selected Saddle Dam Propsoed CroSS SECLIONS .........ccecvevireieeiieieeiie e e eee e, 16
Figure 6A - Bottom Ash Complex Propsoed CONSIIUCTION ...........ccvevverierienireneseeieeee e 17
Figure 6B - Bottom Ash CompleX CroSS SECLIONS .........ccveveiiierieiieiieie et 18
Figure 6C - Bottom Ash Complex ReCent Grades...........coouereiiririninieieiesese e 19
Figure 7A - Photo LOCAtION PIAN .......cviiiiiecc et 29
Figure 7B - PROtO LOCALION PIAN ...cvviiiiiiiiie e e 30
Figure 7C - Photo LOCALION PIAN .......cviiiiiice et 31
FIQUIe 8 - PIEZOMETET DA .......c.eivieiieiieieite ittt 67
FIGUIE O = FIOW DALA.......ccieiiicciecc ettt e et e e ste e teenaesaeaneenreens 68
Figure 10 - Horseford DMP LOCAtION PIAN.........c.coiiiiiiiiiiiceeee e 69
Figure 11A - Horizontal Deformation ............ccoceiiiiiiieiic e 70
Figure 11B - Horizontal DefOrmMation...........ccoiiiiiiieieieiese e 71
Figure 11C - Horizontal DefOormation...........ccccoieiiiiiiicie e 72
Figure 11D - Horizontal DefOrmation .............ccoieieiiireniniesiesieie e 72
Figure 11E - Horizontal Deformation...........cccooieiiiii i 73
Figure 11F - Horizontal Deformation ...........ccociiiiiieiiieese e 75
Figure 12A - INCHINOMELEr DALa.........cveiieiiieieciecie ettt sae s 76
Figure 12B - INCHINOMETET DA ........ceveiiiiiiiieiiiesieeieee e 77
Figure 13A - Stability Analaysis — End of Construction Static Condition...............cccccveveivenenn, 93
Figure 13B - Stability Analaysis — End of Construction Seismic Condition..............cccccecvvvennnne. 94
Figure 13C - Stability Analaysis — Long Term Pond Static Condition .............ccccceevviieieeieennenn, 95
Figure 13D - Stability Analaysis — Long Term Pond Seismic Condition............ccccccoevvviinieinnnnn, 96
Figure 13E - Stability Analaysis - Surcharge Pool Static Condition ...........ccccccevvveveiieieeieenn, 97
Figure 13F - Stability Analaysis — Surcharge Pool Seismic Condition ...........ccccoovevvieninennninns 98
APPENDIX

Appendix A - Completed EPA Coal Combustion Dam Inspection Checklists and Coal
Combustion Waste (CCW) Impoundment Inspection Forms

-V- Draft Report
Assessment of Dam Safety of

Coal Combustion Surface Impoundments
American Electric Power

Big Sandy Generating Station

Louisa, Kentucky



1.0 INTRODUCTION & PROJECT DESCRIPTION

1.1 Introduction

CHA was contracted by Lockheed Martin (a contractor to the United States Environmental
Protection Agency) to perform site assessments of selected coal combustion surface
impoundments (Project #0-381 Coal Combustion Surface Impoundments/Dam Safety
Inspections). As part of this contract, CHA was assigned to perform a site assessment of
American Electric Power’s (AEP’s) Big Sandy Generating Station, which is located in Louisa,

Kentucky as shown on Figure 1 — Project Location Map.

CHA made a site visit on October 29, 2009 to inventory coal combustion surface impoundments
at the Big Sandy facility, to perform visual observations of the containment dikes, and to collect

relevant information regarding the site assessment.

CHA Engineers Anthony Stellato, P.E. and Katherine Adnams, P.E. were accompanied by the

following individuals:

Company or Organization Name Name
American Electric Power Gary Zych
American Electric Power Brett Dreger
American Electric Power Keith Sergent
American Electric Power Deanna King
American Electric Power Mitch Thomas
American Electric Power Ken Borders
American Electric Power Davis Mall
Kentucky Dept. of Natural Resources Scott Phelps
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1.2 Project Background

The Fly Ash Pond and Bottom Ash Complex at the Big Sandy Generating Station are under the
jurisdiction of the Commonwealth of Kentucky Department of Environmental Protection (DEP)
— Division of Water, Dam Safety and Flood Compliance Section of the Water Infrastructure
Branch. The EPA Coal Combustion Dam Inspection Checklist Forms for each impoundment are
included in Appendix A.

The Fly Ash Pond is confined by the Horseford Creek Dam (also referred to as the Main Fly Ash
Dam and Big Sandy Dam in reports by others; Kentucky Dam ID 0367, National Inventory of
Dams ID KY00367) to the north and the Saddle Dam to southeast. According to the Kentucky
Revised Statute (KRS) Chapter 151, the KDEP Engineering Memo No. 5 (adopted 02-01-1975),
Section B and KAR 401:030 — Design Criteria for Dams and Associated Structures, the
Kentucky DEP has classified the Horseford Creek Dam confining the Fly Ash Pond as high

hazard based on the potential for loss of life if the dam were to fail.

The Saddle Dam had not been classified by the Kentucky DEP as a separate structure. The
Saddle Dam contains the emergency spillway for the impoundment therefore the Saddle Dam
should be classified as high hazard as well because it works in concert with the Horseford Creek

Dam.

The Bottom Ash Pond Complex dikes are not classified by the Kentucky DEP. This structure
would be classified by the EPA criteria as significant hazard, meaning that failure of the dam
would not be expected to cause loss of human life, but will likely cause economic losses and

environmental damage to the adjacent river and watershed.
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1.2.1 State Issued Permits

Commonwealth of Kentucky Permit No. KY0000221 has been issued to AEP authorizing
discharge under the National Pollutant Discharge Elimination System (NPDES) to the Big Sandy
River in accordance with effluent limitations, monitoring requirements and other conditions set
forth in the permit. The permit became effective on February 4, 2003 and was set to expire on
March 31, 2007. AEP indicated that they submitted an application for renewal in September
2005 to the Kentucky Department of Water (KYDOW). KYDOW has not provided
correspondence regarding the status of the application. Therefore, site has been operating in
accordance with the expired permit.

1.3 Site Description and Location

Figure 2 — Photo Site Plan shows the two impoundments constructed for the Big Sandy
Generating Station. The Fly Ash Pond is located approximately 1.3 miles northwest of the plant.
The Bottom Ash Complex is located west of the Station. The Station site is bounded by State
Route 23 to the north and the Big Sandy River to the east, south, and west.

An aerial photograph of the region indicating the location of the Big Sandy Generating Plant
facilities and identifying schools, hospitals, or other critical infrastructure located within
approximately five miles down gradient of Fly Ash Pond and Bottom Ash Complex is provided
as Figure 3.

1.3.1 Fly Ash Pond Construction History

The following is a summary of the construction history of the fly ash impoundment.

« Construction of Horseford Creek Dam Phase 1 was begun in late 1968 and continued

incrementally through mid-February 1970 when the dam crest reached El. 625 which
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corresponds to a maximum dam height of 85 feet. This portion of the dam was
constructed of homogeneous compacted clay. Incremental construction was required due
to unanticipated settlement and lateral spreading of the dam. Geotechnical explorations
and assessments indicated that the movement may have been the result of a layer of soft
clay beneath the dam and/or due to some embankment fill being placed too wet. Rock
fill berms were constructed on both sides (up and down stream) of the embankment in
January 1969; these berms were enlarged in late 1969. Piezometers were installed in late
1969 to monitor the pore water pressures in the embankment fill and foundation soils.

The pond began to receive fly ash in 1970.

Design for Horseford Creek Dam Phase 2 was begun in April 1976 and construction was
completed in 1979 with the crest at El. 675 which corresponds to a maximum dam height
of 135 feet. A cross section through the Phase 2 dam is shown in Figure 4A. The Phase
2 dam was designed as a zoned embankment with a compacted upstream rock shell, clay
core, near vertical bottom ash chimney drain, and a downstream compacted rock shell.
During this phase of construction, a portion of the area near the downstream side of the
west abutment of the Phase 1 dam reportedly sloughed. A stabilizing berm, which later
became part of the clay core, was constructed. Berms are present on the upstream side at
El. 575 and 625 as shown on Figure 4A. The downstream berm was approximately 250
ft-wide at about EI. 600. The service spillway tower and discharge pipe were constructed
as part of Phase 2. A Saddle Dam and Emergency Spillway were also constructed in
Phase 2.

Phase 3 construction included raising the crest of the Horseford Creek Dam to EI. 711,
constructing a new Saddle Dam, filling the old Emergency Spillway, and constructing a
new emergency spillway. Plan view and cross sections views from the 1993 Phase 3
construction drawings are shown on Figures 4B and 4C, respectively. The Horseford
Creek Dam was reportedly raised by extending the core zone with compacted low to

medium plasticity clay with 2.75H:1V slopes on the upstream face. The downstream
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shell and chimney drain were constructed from bottom ash with finished 1.75H:1V
slopes. Construction of Phase 3 is substantially complete and the crest of the Horseford

Creek Dam is currently at about EI. 711.

Plan and section views of the Saddle Dam from the 1993 construction drawings are
shown in Figures 5A and 5B, respectively. The section views show an existing bottom
ash dike located upstream of the proposed construction. The impervious zone of the
Saddle Dam was constructed with compacted low to medium plasticity clay with
2.75H:1V upstream slopes. The downstream shell and chimney drain were constructed
from compacted bottom ash with finished 1.75H:1V slopes. The former emergency
spillway was plugged with a fly ash/bottom ash stabilized mixture (also called RCC in

reports by others) below the clay core.

The emergency spillway was constructed on the left abutment of the Saddle Dam by
excavating into weathered rock. The emergency spillway crest was excavated to
El. 706.5.

1.3.2 Bottom Ash Complex

The Bottom Ash Complex is divided into five cells: North Bottom Ash Pond (NBAP), North
Clearwater Pond (NCWP), South Bottom Ash Pond (SBAP), South Clearwater Pond (SCWP),
and Reclaim Water Pond (RWP). Plant personnel indicated that the operations at the Bottom
Ash Complex consist of alternating sluicing of bottom ash to the north and south ponds with
subsequent dredging. At the time of CHA'’s site visit, the SBAP was dry and the collected

bottom ash had been excavated and bottom ash was being sluiced to the NBAP.

The east and south sides of the complex are impounded by earth dikes. The western portion of
the complex is incised. The west end of the north side is incised and the east end is impounded

by earth dikes. Based on a construction drawing provided by AEP shown in Figure 6A, the
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configuration of the Bottom Ash Complex was modified in the late 1960’s to it’s current
configuration. Information on the material used to construct the dikes was not provided. The
cross sections on Figure 6B shows that the perimeter dikes were constructed with upstream
slopes of 1.75H:1V and downstream slopes of 2H:1V; the splitter dikes are shown with 2H:1V
slopes on both sides of the embankment. A grading plan based on a 2001 survey is included in
Figure 6C.

1.3.3 Other Impoundments

No other impoundments were identified at the Big Sandy Generating Station.

1.4 Previously Identified Safety Issues

Based on our review of the information provided to CHA and as reported by AEP, there have
been no identified safety issues at the Fly Ash Pond or the Bottom Ash Complex in the last 10

years.

1.5  Geology

1.5.1 Regional Geology

Based on a review of an available geology map (Geologic map of the Fallsburg quadrangle,
Kentucky-West Virginia and the Prichard quadrangle in Kentucky: U.S. Geological Survey,
Geologic Quadrangle Map GQ-584, 1967), the valley floor below the Fly Ash Pond and the area
below the Bottom Ash Complex consisted of alluvial deposits of silt, sand, and gravel. The map
also indicates that the Princess No. 7 coal bed of the Breathitt Formation is exposed partway up
the hill sides above the Fly Ash Pond; and the hill tops consist of Brush Creek Limestone of the

Conemaugh Formation.
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1.5.2 Coal Seam

The geology map indicates that the Princess No. 7 coal bed is very thin south and east of the
Blaine Creek which includes the area of the Fly Ash Pond. Woodward-Clyde Consultant’s
(WCC’s) 1981 inspection report indicated that an approximately 2-foot-thick coal seam was
encountered at approximately EIl. 600. The bottom of the valley at the toe of the dam is at about
El. 550.

G Reynolds (1978) reported that a coal mine was located approximately 500 feet south of the
Horseford Creek Dam which would be within the Fly Ash Impoundment. A review of
information available on-line from the Kentucky Division of Mine Permits indicates an active
surface mine about 1 mile west and a closed surface mine about 1.3 miles southwest of the Fly
Ash Pond.

1.6 Bibliography

CHA reviewed the following documents provided by AEP and the Kentucky DEP in preparing
this report:

Construction Permit for Modifications to Horseford Creek Flyash Dam, from
Commonwealth of Kentucky Natural Resources and Environmental Protection Cabinet to
Kentucky Power Company, April 1993.

Kentucky Power Company, Big Sandy Plant, Fly Ash Retention Dam Stage 3 Raising
Engineering Report, prepared by AEP Civil Engineering Department Geotechnical
Section, March 1993.

Big Sandy River Basin, Horseford Creek Dam, Lawrence County Kentucky (KY 00367),
Phase | Inspection Report, National Dam Safety Program. G. Reynolds Watkins/ATEC
Associates, July 1978.
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Report on Dam Safety Inspection, Big Sandy Fly Ash Dam and Big Sandy Bottom Ash
Dikes. Woodward-Clyde Consultants, March 1981.

2008 Inspection Report, Main Fly Ash Dam, Saddle Dam, Bottom Ash Complex, Big
Sandy Power Plant. AEP Service Corporation, Geotechnical Engineering, December
2008.

Design Drawings for Horseford Creek Flyash Dam, Big Sandy Plant, Louisa, Kentucky;
Sheets 12-30029 through 12-30037, 12-30039, and 12-30041; Prepared by American
Electric Power Service Corp, March 1993.

As Built Cross-Sections, Big Sandy Plant. Drawings 12-30801, revision 0; and 12-30900,
revisions 0, 1, 5, 6, and 7.

SKS-Main Dam Rock El. Undated sketch.

Main Dam — Big Sandy Present Grading. Undated drawing.
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20 FIELD ASSESSMENT

2.1 Visual Observations

CHA performed visual observations of the Fly Ash Pond and Bottom Ash Complex dikes
following the general procedures and considerations contained in Federal Emergency
Management Agency’s (FEMA’s) Federal Guidelines for Dam Safety (April 2004), and Federal
Energy Regulatory Commission (FERC) Part 12 Subpart D to make observations concerning
settlement, movement, erosion, seepage, leakage, cracking, and deterioration. A Coal
Combustion Dam Inspection Checklist and Coal Combustion Waste (CCW) Impoundment
Inspection Form, prepared by the US Environmental Protection Agency, were completed on-site
during the site visit. Copies of the completed forms were submitted via email to a Lockheed
Martin representative approximately three days following the site visit to the Big Sandy
Generating Station. Copies of these completed forms are included in Appendix A. A photo log
and Site Photo Location Plan (Figures 7A, 7B and 7C) are also located at the end of Section
2.4.4,

CHA'’s visual observations were made on October 29, 2009. The weather was sunny with
temperatures between 50 and 70 degrees Fahrenheit. Prior to the days we made our visual
observations the following approximate rainfall amounts occurred (as reported by

www.wunderground.com).

Table 1 - Approximate Precipitation Prior to Site Visit

Date of Site Visit — October 29, 2009

Day Date Precipitation (inches)
Thursday October 22, 2009 0.00
Friday October 23, 2009 0.28
Saturday October 24, 2009 0.01
Sunday October 25, 2009 0.05
Monday October 26, 2009 0.00
Tuesday October 27, 2009 0.51
Wednesday October 28,2009 0.17
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Date of Site Visit — October 29, 2009

Day Date Precipitation (inches)
Total Week Prior to Site Visit 1.02
Total Month of October 2.75

2.2 Visual Observation — Saddle Dam and Horseford Creek Dam

On October 29, 2009, the freeboard was approximately 45 feet, corresponding to a pool at about
El. 666.

2.2.1 Saddle Dam Embankments and Crest

CHA performed visual observations of the Saddle Dam, which is about 500 feet long and up to
approximately 61 feet high. In general, the Saddle Dam does not show signs of changes in
horizontal alignment from the proposed alignment; construction of the final raising of the Saddle
Dam was completed within a month prior to our site visit. Pictures of the Saddle Dam and
Emergency Spillway are included in Photos 1 through 18.

The upstream and downstream slopes were reasonably uniformly graded. The grass cover on the
upstream slope appeared well maintained as shown in Photo 1. As shown in Photo 9, there is
some grading irregularity on the south end of the upstream slope where the upstream slope meets
the crest. The stone covered downstream slope appeared generally clear of vegetation as shown
in Photo 2. However, brush and small trees were observed within the stone at the south and
north groins (Photos 2 through 6). Plant personnel indicated that the small trees have been
sprayed with herbicide.

The toe drain outlet pipe from the main portion of the Saddle Dam was obscured by vegetation
which was cleared back by the plant personnel (photos 10 and 11) during the site visit. Plant
personnel indicated that this drain has a constant flow.
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The Saddle Dam was constructed across the original emergency spillway, as shown in Photos 12
and 13, as part of the Phase 3 construction. A seepage drain is located within the old spillway as
shown in Photos 7 and 14; plant personnel indicated that this drain has a constant flow.
Apparent calcium deposits have formed at the seepage drain within the old emergency spillway
as shown in Photo 14. Plant personnel indicated that the filter blanket materials for this seepage
drain were derived from crushed limestone which is readily available in the area. A “new”
emergency spillway was constructed at the north abutment of the Saddle Dam as shown in
Photos 15 and 16. The Emergency Spillway outlet and inlet are shown in Photos 17 and 18,

respectively.

2.2.2 Horseford Creek Dam Embankments and Crest

In general, the Horseford Creek Dam does not show signs of changes in horizontal alignment
from the proposed alignment. Construction for the final raising of Horseford Creek Dam was
completed within a month prior to our site visit. Pictures of this dam are included in Photos 19
through 29 and 37 through 41. The upstream and downstream slopes were reasonably uniformly
graded. The downstream slope and buttress are covered with large rip rap as shown in Photos 22
through 26. Sparse grass is growing through the gravel as shown in Photo 26.

The upstream slope is grass covered as shown in Photo 27. Seeding was completed about 3
weeks prior to the site visit and the grass appeared to be germinating and spreading. Brush and
small trees, which the plant personnel reportedly have sprayed with herbicide, have grown at the
waterline as seen in Photos 28 and 29. A gravel lined drainage swale has been constructed to

convey stormwater from the crest into the pond.

Relief wells, shown in Photo 37, have been installed as part of the Horseford Dam Drainage
system. A submerged underdrain pipe was partially blocked by gravel and cobbles (Photo 40).
We understand that there may be additional drain pipes in this area. The ground adjacent to the

wells is wet from seepage from the blanket drain/relief well system. Water draining from the
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east abutment has a milky appearance, as shown in Photo 39, due to calcium deposits in the
water from the limestone deposits.

2.2.3 Fly Ash Pond Control Structure and Discharge Channel

Pictures of the overflow structure and discharge channel are included in Photos 30 through 36
The outlet control structure for the Fly Ash Pond is located in the northwest corner of the pond.
The outlet control structure is a twin stop log controlled drop inlet, which discharges to a
discharge channel which directs the water to the Blaine Creek which is a tributary to the Big
Sandy River. The outlet structure is equipped with two sluice gates at the bottom of the tower to
control the discharge and pond drawdown, if required. The Phase 1 dam outlet was filled with

concrete and abandoned in place as shown in Photo 38.

2.3 Visual Observations — Bottom Ash Complex

CHA performed visual observations of the Bottom Ash Complex. The perimeter dike around the
complex is about 2,900 feet long and up to 10 feet high. The crest elevation ranges from about
El. 581 on the east end to about El. 565 on the west end. A geotechnical exploration program
was in progress during the site visit.

2.3.1 Bottom Ash Complex Embankments and Crest

At the time of CHA'’s site visit, the SBAP was dry and excavated to the approximate bottom of
the pond as shown in Photo 42. Grout was being pumped into the rip rap on the upstream slopes
of the SBAP to assist with vegetation and erosion control. AEP representatives indicated that the
same treatment will be applied to the NBAP after it is excavated; the NBAP was nearing
capacity at the time of our site visit. The downstream slope adjacent to the Bottom Ash Pond,

which is graded at about a 1.75H:1V slope, was grass covered and appeared well maintained as
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shown in Photo 44. The crest of the south dike slopes down along the SCWP to natural grade at
the west end near the RWP as shown in Photo 45.

Sparse grass cover was observed on the downstream and upstream slopes of the south dike
adjacent to the SCWP (Photos 46 and 47). Rip rap has been recently placed on the upstream
slopes at the west end of the SCWP as shown in Photos 48 through 50.

The western end of the north side of the NCWP is incised as shown in Photo 60. Tall grass was
observed on the upstream slope of the north dike adjacent to the NBAP as shown in Photo 65.

The standing water shown in the photo is from recent rain.

The crest of the east dike shows evidence of tire tracks (Photo 67) but standing water was not
observed. Most of these tracks are from the construction activity that was on-going at the time of
the site visit. Erosion rills had developed on the downstream slope of the east dike as shown in
Photo 68 and 70. The grade of the slope changes to support the sluice lines as shown in Photo
69.

Standing water was observed in tire ruts on the crest of the splitter dike between the NCWP and
SCWP as seen in Photo 56. Erosion has occurred at the water line on the northern toe of the
splitter dike between the NCWP and SCWP due to wave action as seen in Photo 58. This mode
of erosion is part of the reason for the current work to cover the slopes with grouted rip rap.
Several bushes were observed growing on the west slope of the splitter dike between the NBAP
and NCWP as shown in Photo 61. The crest of the splitter dike between the SBAP and SCWP is

uneven as shown in Photo 63.

2.3.2 Bottom Ash Complex Control and Discharge Structures

Water from the Bottom Ash Ponds enters drop inlet structures (Photos 50, 62, and 64) which
discharge into the Clearwater Ponds (Photos 52 and 61). Water from the Bottom Ash Pond
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flows to the Clearwater Ponds through 24-inch-diameter CMP pipes buried in the splitter dikes
as shown in Photos 52 and 61.

The water from the SCWP and NCWP typically decants into outfall structures (Photos 53, 54,
and 59) which flow into the RWP. The decant structures are connected to 30-inch-diameter
CMP pipes buried in the splitter dike.

Water from the RWP is pumped back to the plant for reuse or to the Fly Ahs Pond when excess
water exists from storm run-off. A non-permitted overflow to the Big Sandy River located in the
RWP is shown in Photo 57. Plant representatives indicated that the water level in the pond is
closely monitored and when the water reaches the yellow line marked on the outside of the

structure, pumping is initiated to the Fly Ash Pond

2.4  Monitoring Instrumentation

Active instrumentation at the Horseford Creek Dam includes the following: 19 piezometers
located on or near the dam and abutments; two discharge weirs; deformation monitoring points;
and two slope inclinometers. Data from these instruments is discussed below. CHA is unaware

of instrumentation installed at the Saddle Dam.

We understand that piezometers were being installed around the Bottom Ash Complex as part of
the geotechnical exploration program that was being conducted at the time of our site visit. Data
from these instruments was not available at the time this report was completed.

2.4.1 Horseford Creek Dam Piezometers

During construction of Phase 2 of the Horseford Creek Dam 18 piezometers and one observation

well were installed. Three pneumatic piezometer arrays consisting of three piezometers per array

were installed in 1990 along the downstream edge of the EIl. 590 berm. Based on information
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presented in Stantec’s 2009 report, we understand that 19 of the 27 piezometers are operational.
Figure 8 presents a plot of the piezometer data from December 1988 through June 2009.

Stantec (2009) reported that the piezometer data indicated maximum differential readings during
the past year of -2.54 feet at PZ6C and -2.77 at P9305-A in June 2008 which corresponded to the
highest piezometric levels recorded in recent years at these locations. Stantec further reported

that subsequent measurements indicated piezometric levels within their historic ranges.

2.4.2 Horseford Creek Dam Seepage Measurement Weirs

Stantec (2009) provided seepage rate measurements as measured at the V-notch, 60 degree weir
collecting seepage from the dam’s collection blanket and chimney drain. A plot of the data is
included 